The presence of a translocation from Aegilops ventricosa carrying the genes for rust resistance Yr17, Lr37 and Sr38 was analysed in recently registered, mostly western European wheat cultivars in the Czech Republic. By means of a PCR marker the presence of the translocation was determined in cvs. Bill, Clarus, Clever, Corsaire, Rapsodia, and in the Czech cv. Rheia. Novel are the data for cvs. Rapsodia, Clarus and Rheia. Infection tests indicated the presence of additional leaf rust resistance genes in cultivars with the translocation, except in cv. Rheia. Segregating progenies of six crosses between cv. Renan possessing Lr37and different cultivars susceptible to leaf rust were tested for the presence of the translocation with Yr17, Lr37 and Sr38 by an infection test as well as by a molecular marker. High coincidence between the results from infection tests and those by the marker has been proved.
Knowledge of genes for disease resistance in registered cultivars of wheat (Triticum aestivum L.) is important not only for farmers but also for wheat breeders who use commercial cultivars in crosses. In western European wheat breeding programs, resistance genes from the line VPM 1 possessing translocations from Aegilops ventricosa Tausch (syn. Triticum ventricosum Ces.) are important sources of resistance to rusts, eyespot and nematodes. Line VPM 1 was developed from the cross Aegilops ventricosa/Triticum persicum (T. turgidum var. carthlicum)// 3* Marne (T. aestivum) with the aim to transfer the eyespot resistance from Ae. ventricosa to wheat (M��� 1967) . In addition to gene Pch1 for eyespot resistance, further genes for resistance to yellow rust (Yr17), leaf rust (Lr37), stem rust (Sr38), powdery mildew (Pm4b) and cereal cyst nematode (Cre5) have been found in VPM 1. The genes for rust resistance and that for cereal cyst nematode resistance were located in wheat chromosome 2AS (B������ & M�I����� 1993; J����� et al. 2001) , the gene for eyespot resistance in chromosome 7D (W������ et al. 1988) , while the powdery mildew resistance gene probably originated from Triticum persicum (B������ & M�I����� 1994) .
Since 1994 many western European wheat cultivars have been registered in the Czech Republic. Among them the presence of resistance genes from VPM 1 can be expected because of their specific reactions and field behaviour. Molecular markers can be applied to verify the presence of the translocation from Ae. ventricosa carrying rust resistance. The main objective of our study was to determine which of the recently registered cultivars possess the translocation with rust resistance genes. Another aim was to compare the postulated presence of gene Lr37 in progenies of crosses with cv. Renan based on greenhouse reactions of leaf rust (Puccinia triticina Eriks.) with results obtained by means of a molecular marker.
MATERIAL AND METHODS
Seed of the tested registered cultivars was identical with the seed from the Czech Official Trials and was supplied by the Central Institute for Supervising and Testing in Agriculture of the Czech Republic, except cvs. Renan and Arina that originated from the Gene Bank, Prague-Ruzyně, whereas Thatcher* 8/VPM1 (NIL Lr37) and Democrat/6* Thatcher (NIL Lr3a) were obtained from the Non-Profit Cereal Research Organization, Szeged, Hungary. Progenies of the crosses between cv. Renan and susceptible cultivars not possessing the cluster of rust resistance genes from Ae. ventricosa originated from a research breeding program of the Department of Genetics and Plant Breeding. Rust isolates originated from the Rust and Powdery Mildew Collection, Prague-Ruzyně. Cultivars were grown in the greenhouse and the first or second leaf was used for the tests. Greenhouse infection tests were carried out with 12 leaf rust isolates to determine a spectrum of rust reactions characteristic for Lr37. Plants were inoculated by rubbing the leaves with a water/urediospore suspension. After inoculation, plants were kept in closed glass cylinders for 24 h at 20 ± 2°C to achieve a high air humidity. Then they were kept in the greenhouse at similar temperatures and evaluated after 14 d according to S������ et al. (1962) .
Results of greenhouse leaf rust inoculation tests on progenies of several crosses in F 3-4 generations (Table 3) involving Renan (a cultivar possessing Lr37) and leaf rust susceptible cultivars were compared with results of tests with the molecular marker. For the greenhouse tests 15 seeds were used and isolate 333, avirulent on Lr37 at the seedling stage, was used to inoculate the progenies. In the test with the marker, mixed DNA from two plants was analysed.
A PCR (Vlr2) marker was applied following the modified protocol by S��� et al. (2001) to determine presence of the translocation carrying rust resistance genes. The reaction mixture consisted of 100 ng of genomic DNA 5 µl 10 × PCR buffer (Promega), 4 µl 25mM MgCl 2 , 5 µl 2mM dNTPs, 5 µl of each 10 pmol/µl primer, 22.5 µl H 2 O and 1U Taq polymerase. The PCR amplifications were done in a cycler Techne Flexigene under the following conditions: 2 min denaturation at 94°C followed by 35 cycles of 1 min denaturation at 94°C, 2 min annealing at 61°C and 2 min extension at 72°C followed by final extension 3 min at 72°C. The amplified fragments were separated on 2% agarose gel (Serva) and visualised under UV light after staining with ethidium bromide. A 100bp DNA Ladder (Fermentas) was loaded onto the gel together with the amplified fragments.
RESULTS AND DISCUSSION
As shown in Figure 1 , cvs. Renan, Rapsodia, Clarus, Rheia, Bill, Clever, Corsaire and the Thatcher 8/VPM 1 line (NIL Lr37) showed a positive reaction with the PCR marker, whereas no amplification was recorded for cvs. Boka, Ilias, Versailles and Svitava. The data are supported by the results obtained by A��������� et al. (2002), and B����� et al. (2003) who used the molecular marker SCAR SC Y-15 (R������ et al. 1999) . They found the presence of the VPM 1 translocation carrying rust resistance genes in cvs. Apache, Bill, Corsaire, Clever and Bill. Novel are the data for cvs. Rapsodia, Clarus and Rheia. However, the sequences of the SC-Y15 1 -NIL Lr37; 2 -Boka; 3 -Renan; 4 -Complet; 5 -Rapsodia; 6 -Clarus; 7 -Rheia; 8 -Bill; 9 -Clever; 10 -Corsaire; 11 -Ilias; 12 -Versailles; 13 -Svitava primer have been made available to us by INRA and GIE CLUB 5 only for research purposes. The Vlr2 primer gave identical results as the SC-Y15 (A��������� et al. 2002; B����� et al. 2003) . Its application is not limited only for research purposes and can be therefore used for marker assisted selection more easily.
Infection tests (Table 1) by 6.5. The stem rust resistance in infection field trials in Prague-Ruzyně was also classified relatively high (Corsaire and Bill 7, Apache and Rheia 6) using the scale: 1 susceptible, 9 resistant. Yellow rust resistance gene Yr17 is no longer effective in western Europe and virulence to it was found also in Central Europe.
The comparison of the results of greeenhouse and marker tests is given in Table 2 . Whereas homozygous and heterozygous progenies could be distinguished by testing 15 plants in greenhouse infection tests, the analyses with mixed DNA from two plants selected by chance could not distinguish homozygous from heterozygous progenies. A positive reaction with the PCR marker could indicate homozygous resistant or heterozygous progenies, a negative reaction homozygous susceptible or heterozygous progenies. Therefore, the results obtained by the two different methods can be compared only if the lines are homozygous, with all plants being either resistant or susceptible. Identical results of the infection tests and analyses with the marker were found in the progenies of three crosses, whereas in the progenies of the other three crosses one or two differences were revealed. Yet if all progenies from all crosses are considered, differences were found in 4 out of 98 progenies.
As isolate 333 is avirulent also to some other leaf rust resistance genes it can be applied only 
